Abstract. Examination of the mechanism of reproductive suppression includes determining which cues are involved and the context in which they occur. We studied groups of pine voles, Microtus pinetorum, that were disrupted by the replacement of the breeding male and compared them with intact family groups. If reproductive suppression is mediated by chemical cues, then soiled bedding should be sufficient to prevent production of litters by daughters. If reproductive suppression involves a behavioural component, we should observe aggressive behaviours or those indicative of dominance interactions directed from the mother towards the daughter or the replacement male. If replacement of the breeding male leads to conflict between the breeding female and her daughter, then more aggression or dominance interactions would be expected in disrupted than in intact families. The presence of the mother decreased reproduction by daughters, but chemical cues alone were not sufficient to prevent the daughter from mating with the replacement male. Rather, this decrease in reproduction seemed to be mediated by behavioural interactions. We propose that the mother's tugging on the daughter may lead to subordination of the daughter. The mother's presence may also alter the behaviour patterns of the male and daughter, which could delay reproductive activation of the daughter, prevent the formation of pair bonds or inhibit sexual behaviour. These behavioural interactions appear to depend on the presence of an unfamiliar male, because tugging, for example, was less frequent in intact family groups.
Reproductive suppression, a delay in reproduction or lack of reproduction, has been reported in numerous species of mammalian cooperative breeders (Macdonald & Moehlman 1982; Wasser & Barash 1983; Solomon & French 1997) and investigators have become increasingly interested in the mechanisms involved (Stamps 1991; Huntingford 1993 ). An examination of the mechanisms of reproductive suppression includes determining the behavioural or chemical cues that are involved and the context in which they occur.
The cue(s) that result in reproductive suppression of females seem to vary among species, but they may include aggression directed towards the female, behavioural interactions involved in the determination of social status, and/or chemical cues (Wasser & Barash 1983) . Breeding female wolves, Canis lupus, naked mole-rats, Heterocephalus glaber, and California mice, Peromyscus californicus, suppress reproduction of younger females through direct physical interactions, and chemical cues alone are not sufficient to do so (Packard et al. 1985; Faulkes et al. 1991; Gubernick & Nordby 1992; Faulkes & Abbott 1993) . In contrast to the strict behavioural suppression, both chemical and behavioural cues from the dominant female are involved in the suppression of ovulation in common marmosets, Callithrix jacchus, and cotton-top tamarins, Saguinus oedipus (Savage et al. 1988; Barrett et al. 
